Introduction
============

Coronary heart disease (CHD) and stroke are the leading causes of deaths and illnesses in US adults ([@B1],[@B2]). More than 80 million American adults live with cardiovascular disease (CVD) ([@B3]). Disparities in prevalence in underserved populations are well documented ([@B4]-[@B7]). For this study, we understand \"underserved\" to mean social marginalization through the following mechanisms: low-income households and resource-poor communities, racial/ethnic minority status, resource-poor rural areas, limited English proficiency, or recent migration to the United States.

Various ethnic and socioeconomic groups differ in individual health beliefs and practices ([@B8]). Knowledge, personal experience, and broader social and cultural influences contribute to perceptions and health beliefs ([@B9]). A socioecological perspective ([@B10]-[@B13]) recognizes that \"most public health challenges (eg, encouraging people to exercise regularly, improve their diet, refrain from smoking) are too complex to be understood adequately from single levels of analysis and require more comprehensive approaches that integrate psychological, organizational, cultural, community planning, and regulatory perspectives\" ([@B11]).

The Prevention Research Centers Cardiovascular Health Intervention Research and Translation Network (PRC CHIRTN) conducted this study to increase understanding of differences in knowledge and perceptions of CVD, risk, and prevention in underserved and understudied populations, with the longer-term goal of addressing the disparities through community-specific interventions and communications. PRC CHIRTN is a collaboration among 6 universities and their partner communities --- University of Colorado Denver (UCD), University of Illinois at Chicago (UIC), University of North Carolina at Chapel Hill (UNC), University of Rochester School of Medicine and Dentistry (UR; lead center), University of Washington (UW), and West Virginia University (WVU). Details on its history, mission, and structure are available elsewhere ([@B14]). The diversity of the network\'s partner communities provided a unique opportunity to conduct community-based participatory research to assess barriers to and facilitators of cardiovascular health across populations. In this study, we address issues related to cultural and environmental differences in the knowledge base and perceptions of CVD, risk factors, and prevention, including 1) barriers to and facilitators of cardiovascular health promotion, 2) desired sources of information, and 3) potentially successful avenues for dissemination of information and interventions to reduce the burden of CVD in underserved populations. 

Methods
=======

Research procedures
-------------------

Investigators from all of the 6 PRC CHIRTN sites shared leadership for the project, first to select the research topic and then to reach consensus on a core protocol. Local community teams or advisory committees participated to ensure relevance to partner communities and to assess the language and clarity of discussion questions and research materials for participants. Institutional review boards at each university reviewed and approved the protocols for that site. Investigators met monthly by telephone conference and in March 2008 in person at a national PRC CHIRTN meeting to develop the core protocol and then to track progress and resolve questions.

The protocol included a series of discussion questions for use at all sites and suggested demographic items to document the diversity of samples and allow comparisons between sites. A full list of questions and prompts is available from the corresponding author. Four categories framed the discussion questions:

-   knowledge and perceptions of heart disease and stroke

-   knowledge and perceptions of prevention

-   sources and usefulness of health information

-   dissemination methods and strategies

The suggested set of demographic information included age, sex, race/ethnicity, education, geographic location (rural or urban), and length of residence in the United States (if an immigrant population). Several sites also collected information about participants\' knowledge of their cardiovascular risk status or history.

Each site chose the appropriate qualitative method for its partner community and site-specific goals, which in some cases extended beyond this study\'s aims. Five sites (UCD, UIC, UNC, UW, and WVU) conducted small-group sessions of ethnically, geographically, or socioeconomically underserved groups, and 1 (UR) conducted in-depth interviews and neighborhood walking tours with families of urban school children. The facilitators or interviewers for all research sessions were experienced university-based researchers trained in qualitative methods. Following principles of community-based participatory research that promote collaborative partnerships in all phases of research ([@B15]), community advisory groups identified and recruited participants representative of each community of interest. On the basis of criteria reviewed and approved by local institutional review boards, participants provided oral or written consent.

Small-group sessions were conducted in English with 2 exceptions; new-immigrant Hispanic sessions were conducted in Spanish (UIC), and Asian immigrant groups were conducted in separate sessions in Mandarin, Cantonese, Vietnamese, or Korean (UW). Small-group sessions took place during the summer of 2007. All sessions were audio-recorded; researchers at each site transcribed (and if necessary translated into English) that site\'s recordings, removing any personal identifiers. Site-specific details about the groups are provided ([Table](#T1){ref-type="table"}).

Analysis
--------

Investigators from all sites assembled a \"universal\" codebook. The codebook consisted of a priori codes derived from the discussion questions and additional concepts that emerged during analysis. The major coding categories were the following:

-   individual factors

-   prevention/factors and types

-   prevention/being at risk

-   disease/symptoms knowledge and understanding

-   disease/disease outcome knowledge and understanding

-   disease/risk knowledge and understanding

-   dissemination

-   interventions

Personnel at each site open coded ([@B16]) that site\'s transcripts; at least 2 researchers independently coded and then reconciled differences, using Atlas.ti (Atlas.ti Scientific Software Development, GmbH, Berlin, Germany) software at 4 sites and NVivo/NUD\*IST (QSR International, Cambridge, Massachusetts) at 2 sites to facilitate analysis. Investigators then conducted axial coding, combining the original codes into categories by connecting them \"in terms of conditions that give rise to them, properties that are common to them, strategies that guide them, and consequences they share\" ([@B16]). After each site\'s investigators coded and identified themes, representatives from all sites met face-to-face and then by conference call to identify cross-cutting themes and differences across sites. Investigators then selected representative quotations from their sites to illustrate the research findings.

Results
=======

Demographic characteristics
---------------------------

A total of 380 community members participated in qualitative projects across the 6 sites. Participants included 62 children (UR, WVU) with their parents and other interested adults. This analysis includes only the 318 adults ([Table](#T1){ref-type="table"}). Of the adults, 85% were women (some sites by design sampled only women); 22% were younger than 45 years, 32% were aged 45-64, and 29% were aged 65 or older (additionally, 9% reported age as 35 or older, 1% reported age as 40 or older, and 6% did not provide age information). Slightly more than half (54%) of the adult participants were married.

Recruitment achieved the desired oversampling of at-risk populations. Most of the participants (89%) were of Hispanic ethnicity or nonwhite race; 39% reported themselves as African American, 25% Hispanic, and 24% Asian. More than one-fourth (27%) of respondents had less than a high school education. Although only 2 sites collected information on insurance coverage (UCD, UIC), the rate of those with no insurance (43%) was almost twice the national average (23%) ([@B17]). Three sites collected information on health history; 48% of participants self-reported a family history of heart disease (UCD, UIC, UNC), and 28% self-reported a diagnosis of diabetes (UCD, UNC). Rural residents made up 33% of the sample. All small-group sessions at WVU and UCD took place in rural areas (small towns outside of Morgantown, West Virginia, and small towns in the rural San Luis Valley of Colorado), and 51% of UNC respondents identified themselves as rural residents.

Knowledge of disease, risk factors, disease outcomes, and prevention
--------------------------------------------------------------------

Across varied sites and diverse populations, we found that participants who were not recent immigrants had basic general knowledge about CVD, risk factors, disease outcomes, and prevention but experienced locally specific challenges to putting knowledge into practice. Most participants generally recognized high blood pressure and high blood cholesterol levels as risk factors for heart disease, understood the roles of lifestyle and genetics in these risk factors, knew the numbers that indicate high blood pressure and high blood cholesterol levels, and recognized lifestyle and medications as components of reducing risk.

New immigrant populations (UW, UIC) had only rudimentary or incomplete knowledge about CVD, compared with the more established populations. For example, most participants in the UW small-group sessions knew high levels of blood pressure were bad but had difficulties describing what high blood pressure is. Participants in the UIC groups knew that CVD was related to lifestyle factors including diet but did not know the numbers defining high blood pressure and high blood cholesterol levels. Participants in these settings did not understand the importance of taking medication to treat high blood pressure and cholesterol levels.

Participants at all sites had less knowledge about stroke than about heart disease, and they reported fear of stroke. They expressed concern about the loss of independence associated with stroke, the resultant economic implications for families, and the burden on family members who provide care.

Barriers to putting knowledge into practice
-------------------------------------------

Across small-group sessions and interviews, common socioecological themes emerged as barriers to translating knowledge into healthy behaviors: multiple role demands, lack of economic resources, social and cultural issues that include lack of family and community support for healthy habits, and concerns about health care. [Appendix A](#A1){ref-type="app"} provides examples in participants\' own words.

Particularly for women, their multiple roles as wage-earners, household managers, child care providers, providers of elder care, and people responsible for dealing with health care demands for all family members left them too exhausted to attend to their own health, without time to exercise, and too overextended to prepare nutritious meals at home as often as they liked or knew they should.

Many respondents lamented the high price of fresh fruits and vegetables, the cost of gas for transportation, and the cost of health insurance. Living in resource-poor communities contributed to their difficulties.

Respondents at most sites remarked on the number of fast-food restaurants, citing them as often the only source of meals outside the home. They observed that corner stores with limited fresh foods were more accessible than well-stocked supermarkets. Their neighborhoods often lacked safe walking environments or facilities such as parks, gyms, and playgrounds. Additionally, at some sites, a strong street culture (eg, drugs, violence) competed with families for the attention of their children and created barriers to healthy behaviors in the young. Even for respondents with health insurance, difficult access (eg, lack of transportation) created barriers to appropriate health care. Hispanic respondents noted the lack of providers who speak Spanish, and new immigrants had problems navigating the US health care system and integrating it with traditional beliefs and practices. Asian respondents preferred to use their own community physicians and pharmacists for advice and to rely on their own traditional remedies and products because they perceived that they had access to few other resources for information. Respondents spoke of weather and transportation as barriers to healthy physical activity.

Facilitators of putting knowledge into practice
-----------------------------------------------

Community and social context in some cases facilitated healthy behavior ([Appendix B](#A2){ref-type="app"}). Family and friends provided knowledge and services such as child care. Learning occurred best in a social context, with information in language that people use and understand. Social support --- walking partners, family reinforcement, healthy behavior role models --- improved the likelihood of adopting and maintaining healthy changes. On an individual level, several people spoke of the importance and the difficulty of motivation.

Sources and usefulness of information
-------------------------------------

Respondents identified a number of information sources that included health care providers, family and friends, printed materials, and other media (eg, Internet, television, radio). Asian immigrants (UW) trust health information from physicians despite communication problems. They also trust information from other providers (eg, acupuncturists), family or friends, and community centers when offered in their native languages. Recent immigrant Hispanic respondents (UIC) reported receiving little CVD information in any form. Nonimmigrant groups (UR, UCD) preferred peer-to-peer discussion groups and family and friends for information and to generate strategies for putting knowledge into practice. Respondents from all sites found currently available print and other media materials of limited usefulness.

Dissemination strategies
------------------------

Respondents provided suggestions for disseminating health information into their communities. They identified the following characteristics of successful strategies: responding to the influences of intrapersonal (motivation), interpersonal (social), community (cultural), and institutional contexts. They cited interactive personal contact, use of preferred language (\"just being able to present things in a way that people can understand and give them ideas, don\'t just say --- \'here, eat healthy\'\" \[UR\]), and tailoring to cultural values and priorities of the local community (eg, promoting community gardens). Respondents recommended family-friendly group sessions (\"a little workshop or a little women\'s retreat or something like . . . , if I experienced it and did some things I would be more likely to incorporate them in my life\" \[UCD\]). They preferred to hear from informed family and friends, especially those who speak of their own experiences; trusted groups (eg, AARP); and health care providers, but not always (\"I wouldn\'t really listen to a doctor. I would listen to a friend that has been through it.\" \[UNC\]). Asian and Hispanic immigrants (UIC, UW) expressed the need for educational materials in their own languages and for dissemination approaches sensitive to community and culture.

Discussion
==========

The diversity of PRC CHIRTN communities and successful sampling made it possible to collect new insights into knowledge, perceptions, and preferred dissemination methods that will facilitate community-specific prevention activities. The results from this study indicate that many people (but not new immigrants) have adequate knowledge of heart disease and its risk factors, including information about healthy lifestyles, but are less well informed about stroke. Another study found that underserved people with known elevated risk of CVD ([@B18]) had limited risk-factor knowledge, although women, rural residents, and those with higher incomes had more awareness and knowledge. The predominance of women in our study may account for some of the difference. New immigrants --- Hispanic and Asian --- have a more immediate need for basic information.

Even with adequate knowledge, members of underserved populations have difficulty putting what they know into practice. In particular, they, especially women, identify barriers related to multiple family- and work-based responsibilities ([@B8],[@B19]-[@B23]) and a need for strategies and programs to promote and facilitate self-care. As previously reported in underserved groups, other barriers include economic constraints ([@B19],[@B21],[@B22]), social and cultural concerns ([@B24]), and access ([@B22]).

Participants offered valuable suggestions for culturally appropriate, community-specific approaches to promote cardiovascular health:

-   Interactive, hands-on programs in small groups, including social support to bolster motivation to comply with prevention and treatment regimens.

-   Information from informed peers who have personal experience to relate. We know from the literature and experience in our communities that lay health workers, who have an intimate understanding of their community\'s sociocultural background, experiences, challenges, and strengths are in a unique position to provide peer support for community members ([@B10],[@B25],[@B26]).

-   \"Real-world\" vocabulary in the preferred language. A need exists particularly in low-literacy communities for accurate, credible, and current information ([@B27]) in clear, conversational language ([@B28]), but research to date finds only mixed results for interventions to overcome literacy barriers ([@B29]). One of the PRC CHIRTN sites (UW) has had success using photography to solicit information for messaging on cardiovascular health topics, especially among older Asian immigrants ([@B30]), and 2 sites (UW, UIC) have developed audio novellas to increase levels of cardiovascular health information in new-immigrant Hispanic groups.

-   Improved communication with and information from health care providers.

-   Assistance with child care and transportation.

-   More community resources for physical activity and healthy food.

These suggestions emphasize the need to engage the community and the consumer in assessing needs and developing materials and programs, as recommended by the National Expert Panel on Community Health Promotion ([@B31]). Although most study participants in this study reported basic CVD knowledge, many lacked resources or motivation to apply it. Effective interventions will need to address daily competing priorities and barriers to improving healthy behaviors. Programs that focus on problem solving (a cognitive strategy) ([@B32],[@B33]) or motivational interviewing (a behavioral strategy) ([@B34]) offer promise. As an example, responding to women in this study, 3 PRC CHIRTN sites (UCD, UNC, WVU) conducted a second round of small-group sessions to tailor a problem-solving intervention to the community context, with the goal of improving participants\' capacity to manage their situations.

Limitations and strengths
-------------------------

Small-group sessions and interviews may not adequately mirror the characteristics of the community or population that they represent. The diversity of settings we reached suggests that the results described here reflect similarities and differences across underserved groups with increased CVD risk. Although the research sites used different data collection methods, the development of common protocols, discussion questions, and coding schemes means that we spoke of the same issues in the same ways. Investigators from all sites collaborated to conduct the highest level of analysis and synthesis, which increased the rigor of the results and the implications drawn from them.

Implications
------------

Public health practitioners and programs must reach people at high risk and engage them in prevention activities. The results of this study make it clear that we need to move beyond individual- and knowledge-based interventions to new approaches that involve social marketing; environmental change to improve access to nutritious food, physical activity, and health care; and strategies tailored to the context.

This study identified a number of common barriers to cardiovascular health across groups of underserved populations that community interventions may address. Although sensitivity to unique cultural settings must be considered, many similarities exist across groups concerning suggestions for approaches to improve knowledge and CVD prevention practice. The socioecological perspective provides a framework for creating multifaceted disease prevention interventions and related communication strategies that simultaneously target the different levels of influence and build on community strengths.

The research reported in this publication was supported by the Centers for Disease Control and Prevention\'s (CDC) Prevention Research Centers Program (PRC) Special Interest Project (SIP 9-05), the Cardiovascular Health Intervention Research and Translation Network (PRC CHIRTN), through Cooperative Agreements U48-DP-000031 (University of Rochester, Thomas A. Pearson, principal investigator \[PI\]), U48-DP-000054 (University of Colorado, Lucinda L. Bryant, PI), U48-DP-000048 (University of Illinois Chicago, Karen E. Peters, PI), U48-DP-000059 (University of North Carolina at Chapel Hill, Thomas C. Keyserling, PI), U48-DP-000050 (University of Washington, Annette L. Fitzpatrick, PI), and U48-DP-000052 (West Virginia University, William A. Neal, PI). The PRC CHIRTN is supported by CDC\'s Division of Heart Disease and Stroke Prevention. We acknowledge the efforts of our community partners (advisory boards and teams), PRC CHIRTN colleagues, and the community member participants in the research.

**Multiple role demands**

**(mentioned in University of Colorado Denver \[UCD\], University of North Carolina at Chapel Hill \[UNC\], University of Illinois at Chicago \[UIC\], University of Rochester \[UR\], University of Washington \[UW\], and West Virginia University \[WVU\])**

\"Sad. I\'m so motivated for everything else but not for something that would benefit me . . . I think I tend to take care of other people, get the chores done, and make sure that the food is pleasing, and you know that everyone else is taken care of before I think about what I need right now.\" (UCD)

\"We make sure kids get their care but for whatever reason, mom just won\'t take the time out \[for herself\].\" (UNC)

\"I don\'t have enough time to make a healthy dinner or to eat a balanced meal.\" (UIC)

\"I wasn\'t paying attention at the time \[to my weight\], I\'m too busy working, or going to school or whatever it is, not getting enough exercise, and sometimes I think at least in our family because of obesity is so rampant I think that even though we\'re eating well, not getting enough exercise does as much damage.\" (UR)

**Economic resources (mentioned in UCD, UIC, and UR)**

One woman who had been a vegetarian in Los Angeles found Rochester food prices too high to continue to eat that way. A respondent who lost his business and with it his insurance was reluctant to pay out of pocket for blood pressure treatment and reserved medical visits to emergency situations. (UR)

The rural immigrant respondents had trouble finding day care for their children. (UIC)

\"Sometimes I don\'t have enough money to buy healthier food and I have to eat whatever I have.\" (UIC)

\"I\'ve been self-employed and really haven\'t been able to afford health insurance, so we are definitely lacking going to the doctor and having checkups and physicals and we are not going to a doctor unless something happens.\" (UR)

\"A fear of not knowing what I\'m going to pay when I go in \[for health care\].\" (UCD)

**Social, cultural, and environmental issues (mentioned in UCD, UIC, UR, UW, WVU, and UNC)**

\"We as Hispanics like greasy food . . . because people are not educated on the way we should eat and generally Hispanics don\'t realize that we suffer a disease until the last moment.\" (UIC)

\"I\'ve become so lazy now since living here. It is because the car takes you everywhere, you don\'t have to walk.\" (UW)

\"That\'s all we have. That\'s the choices that are given to us. So our population is fast food. We\'ve been raised on that mentality. That\'s what we\'re supposed to do. You\'re supposed to take your kids to McDonald\'s.\" (WVU)

\"Diet is related to heart disease. You know, especially the black community \[diet\] because of the way we eat. Fried foods to fatty foods. Everything we eat.\" (UNC)

\"Oh, don\'t talk about McDonald\'s. All the corner stores they are selling junk food. You know there is a grocery store and I didn\'t even know it, selling \'hamburgers\' and the ready-made hamburgers in a package. And they buy it . . . and the corner store has a microwave and they just warm it up and they eat it.\" (UR)

\"I guess I question whether or not they have gotten the information. I suspect that they have gotten the information and there\'s just the way their lives are; it\'s there isn\'t time or there isn\'t money, or something makes it not easy to do.\" (UCD)

\"Whom should I trust? I am very confused . . . I don\'t know whom to listen to. I don\'t know how to read English and there is nothing in my language. . .\" (UW)

**Concerns about health care (mentioned in UCD, UIC, UNC, UR, and UW)**

\"Or maybe what I feel like when I go to the doctors is that they don\'t have enough time to sit and talk with you.\" (UCD)

Culture-specific remedies without evidence: \"Sometimes it helps to bring down the blood pressure if you drink Chinese herbal tea\"; \"I know celery and cilantro also helps\"; \"Zhu Zi Long . . . is a kind of herbal medicine . . . \[I take\] just occasionally when I feel \'heat\' inside my body.\" (UW)

\"Lack of medical professionals who speak Spanish.\" (UIC)

\"I think a lot of people stay away from the doctor because they aren\'t taken seriously . . . they \[doctors\] just don\'t think it is a big deal when you tell them you hurt. You feel like you are not important as a patient.\" (UNC)

\"We came here not long ago. Always we see differences between American doctors and doctors in China. For us, we don\'t know if it is a special obstacle. Every time I went to the hospital, the doctor told me to go home. But I was not well and I felt uncomfortable. So I checked the Chinese Web site and went to Chinese drug store to buy Chinese medicine and I took it. Then I felt fine.\" (UW)

\"And then another thing here in the valley is we lose our doctors monthly.\" (UCD)

Note: These are selected quotations; absence of a quotation from a site does not mean that the topic was not mentioned there.

**Friends, families, and social support (UCD, UNC, and WVU)**

\"I\'ve learned a lot from my friends and family.\" (UCD)

\"I used to have some walking partners and we would call each other at 5 in the morning and go walking down at the community center. One of them couldn\'t walk as much as the rest of us but we would all walk together. That kept my weight down.\" (UNC)

\"If my family wants me to work on these things, I\'ll do it but I need a lot of reinforcement.\" (WVU)

\"\[In a family\] everybody eats the same thing, everybody helps each other out.\" (UNC)

\"It would be nice to have a support group that you go and say how we\'ve done . . . we\'re like little kids, we need to be rewarded to keep us on track.\" (UCD)

**Social environment or context (including school and work sites; community access to healthy foods, health care) (UCD, UR, and UW)**

\"Sometimes it\'s not that easy with strong personal will. So it\'s important to get lectures and instructions from some kind of program and meetings.\" (UW)

\"It is good to get support from friends with good lifestyle.\" (UW)

\"I think we started eating a little more healthy, we\'re slowly putting some healthy choices in there. I did lose 12 pounds on the program \[responding to a question about a worksite program\].\" (UR)

\"I think we need to look at our communities too.\" (UCD)

**Personal motivation (UCD, UIC,** **UNC** **, and UW)**

\"When you go to the grocery stores, you know, you have to change your buying habits. Stop buying, you know how you buy a lot of junk foods, I quit buying junk food. The ice cream. When I\'d like ice cream, I started buying the sorbet or the low-fat ice creams. When you\'re shopping, you know the things that you really like to eat, you can\'t go down the aisle . . . and not putting the foods in your cabinet that will be trouble. If they\'re not there, I won\'t worry about it.\" (UNC)

\"A huge clue is you have to be motivated to do it.\" (UCD)

\"You can control time. All those bad eating habits we should dominate them.\" (UIC)

Note: These are selected quotations; absence of a quotation from a site does not mean that the topic was not mentioned there.
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Description of Methods and Participants by Site, Prevention Research Centers Cardiovascular Health Intervention Research and Translation Network, 2007

  **Characteristic**                     **Location of the Study**                                                                                                       
  -------------------------------------- --------------------------- ------------------------ ------------------------- ----------------------- ------------------------ ------------------------
  **Methods**                            4 small-group sessions      8 small-group sessions   10 small-group sessions   14 in-home interviews   8 small-group sessions   9 small-group sessions
  **No. of participants**                18                          64                       115                       14                      77                       30
  **Female, %**                          100                         73                       100                       86                      64                       93
  **Age range, y**                       35-65                       ≥18                      40-85                     25-57                   ≥35                      35-65
  **Education, %**                                                                                                                                                       
  Less than high school graduate         11                          41                       9                          0                      27                       Data not collected
  High school graduate or some college   50                          53                       66                        64                      66                       Data not collected
  College graduate                       39                          6                        25                        36                      34                       Data not collected
  **Married, %**                         72                          63                       44                        21                      81                       Data not collected

Participants were primarily rural Hispanic women (72% Hispanic, 28% non-Hispanic white).

Participants were rural Hispanic immigrants (100%).

Participants were urban and rural African American women (100%).

Participants were urban low-income families with elementary school-aged children (14% Hispanic, 14% non-Hispanic white, and 71% African American).

Participants were Asian American adult immigrants (33% spoke Mandarin, 23% Korean, 22% Cantonese, and 22% Vietnamese).

Participants were rural adults and children (96.7% non-Hispanic white).
